API 20E and API SOCHE systems (72 phenotypic tests) were applied to a total of 529 strains, including 421 strains belonging to 21 different Erwinia species, 66 Enterobacter agglomerans strains, 18 Escherichia adecarboxylata strains, and 24 strains of 16 other enterobacteria. The results were analyzed numerically by using the Gower similarity coefficient and the unweighted average linkage method. The named Erwinia strains were distributed over 27 phena, some of which also contained strains received as Enterobacter agglomerans. Strains of Erwinia amylovora, Erwinia chrysanthemi, Erwinia cypripedii, Erwinia mallotivora, Erwinia nigrijiuens, Erwinia paradisiaca, Erwinia quercina, Erwinia rubrifaciens, Erwinia salicis, Erwinia stewartii, and Escherichia adecarboxylata constitute separate phena. Erwinia carotovora, Erwinia chrysanthemi, and Erwinia rhapontici are heterogeneous, but distinct from each other and from the other phena. The type strains of Erwinia herbicola, Enterobacter agglomerans, and Erwinia milletiae fall into one phenon, and strains of Erwinia ananas and Erwinia uredovora are in a single phenon. Obviously misnamed Erwinia herbicola and Enterobacter agglomerans strains can be assigned to other species, such as Erwinia cypripedii, Erwinia ananas, Erwinia rhapontici, Rahnella aquatilis, Enterobacter sakazakii, Escherichia adecarboxyluta, and Serratia marcescens or to as-yet-unnamed phena. Three Erwinia carnegieana strains, but not the type strain, form one phenon. Erwinia dissolvens and Erwinia nimipressuralis should be allocated to Enterobacter. Our results confirm the heterogeneous taxonomic structure of the genus Erwinia.
According to Lelliott and Dickey (41) , the genus Erwinia consists of 15 species that are associated with plants as pathogens, saprophytes, or epiphytes. Erwinia herbicola also includes human clinical isolates. There are 21 Erwinia species names on the Approved Lists of Bacterial Names
(58).
Several attempts have been made to clarify the taxonomic structure of Erwinia; these have been based on different methodologies, such as deoxyribonucleic acid (DNA)-DNA hybridization (2, &lo, 29, 32, 47) , comparative phenotypic studies (17, (21) (22) (23) (24) (25) 27, 30, 45, 67) , serological studies (11, 19, 59, 60, 72) , gel electrophoresis of proteins (43, 44, 46, 69) , and characterization of the respiratory quinones and enzymes of fumarate metabolism (32). The problems related to the taxonomy of Erwinia have been discussed extensively (5 , 41, 45, 63, 65). These problems are based mainly on the heterogeneity of the genus Erwinia, as reflected in (i) the (former) subdivision of Erwinia into three "natural groups" based on phytopathological characteristics (21) (22) (23) (24) (25) 40) , (ii) the unclear delineation of some species, such as Erwinia carotovora and Erwinia herbicola, due to their internal heterogeneity (4, 45, 63, 65) , and (iii) the existence of an "Erwinia herbicola-Enterobacter agglomerans complex," with unclear relationships among its members and with other taxa of the Enterobacteriaceae (4).
Because of the inadequate taxonomic structure of Erwinia, some authors (10, 70) have proposed dividing the genus into the following two genera: Pectobacterium (containing the phytopathogenic pectinolytic organisms causing soft rot diseases) and Erwinia (restricted to the white phytopathogenic nonpectinolytic "true erwinias," which cause wilts and dry necroses). Other workers (27, 38, 49) have proposed transferring at least some of the Erwinia species to other genera of the Enterobacteriaceae (e.g., Enterobacter and Serratia). Since these proposals were not totally satisfactory, Dye (25) suggested that all of the present Gower similarity and Euclidean distance coefficients (61) . Clustering was achieved by using the unweighted pair group average method (61), the CLUSTAN program (63) , and the Siemens model 7551 (BS2000) computer of the Centraal Digitaal Rekencentrum of the Rijksuniversiteit, Gent, Belgium.
RESULTS AND DISCUSSION
The clustering obtained from the computation with the Gower coefficient and the unweighted pair group average method for 529 strains is shown in a simplified dendrogram in Fig. 1 . The application of the Euclidean distance coefficient yielded similar results (data not shown). Test reproducibility was checked by replicating the experiments for 24 strains chosen at random and varied from 92 to 97%. Eight substrates used for the detection of acid formation in the API 20E system were also included in the API 5OCHE gallery. The results were in many cases different for these substrates, because different test conditions were used in the two API systems. Therefore, the results obtained with both galleries were included in the numerical analysis. All strains clustered above a Gower similarity coefficient level of 60%. Each of the 33 phena had an internal Gower similarity coefficient of at least 88%.
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(27 pairs), two (39 pairs), three (57 pairs), four (74 pairs), five (100 pairs), or more positive and negative features. This means that differentiation remained doubtful for only 2% of the calculated 528 combinations of pairs of phena. All of the Erwinia carotovora strains except strains NCPPB 1848 and PDDCC 1474 are found in phena 1,2, and 3 (Fig. 1) . Strain NCPPB 1848 (= Dye EG16) resembles Erwinia ananas strains (phenon 12) but belonged to the Erwinia carotovora cluster in the study of Dye (25) . Our subculture of NCPPB 1848 is yellow pigmented and nonpectinolytic, and therefore we doubt its authenticity. Strain PDDCC 1474 is a member of phenon 23, and as such it is most probably a misnamed Erwinia rhapontici strain (see below).
Phenon 1 is further subdivided into five subphena, which can be differentiated by one to four features (Table 2) . It should be noted that the subdivision into subphena lA, lB, and 1C occurs at the test reproducibility level and that the level of phenotypic relatedness of these subphena is very high.
Three subspecies are recognized within Erwinia carotovora (34, 41, 58) . Strains named Erwinia carotovora subsp. atroseptica form subphena 1A and lE, while strains named Erwinia carotovora subsp. betavasculorum constitute phenon 3 . The named Erwinia carotovora subsp. carotovora strains are scattered over subphena 1A (two strains), lB, lC, and 1D and pbenon 2.
The 21 Erwinia carotovora subsp. atroseptica strains (including strain NCPPB 549T [T = type strain]) belonging in subphenon 1A are biochemically homogeneous and vary in their production of acetoin and acid production from rnesoinositol, a-methyl-D-glucoside, amygdalin, maltose, and turanose (Table 2) . They differ from the other Erwinia carotovora strains in phenon 1 (except from subphenon 1D strains) by a positive reaction for acid production from D-glUCOnate. Erwinia carotovora subsp. carotovora NCPPB 612 and NCPPB 1745 are very similar to the other strains in subphenon 1A. Erwinia carotovora subsp. atroseptica is the causal agent of potato blackleg disease and is for this reason considered to be a separate subspecies of Erwinia carotovora. Our results agree with those of Dye (25) , who found that the majority of the Erwinia carotovora strains form one phenon, in which the Erwinia carotovora subsp. atroseptica strains form a separate subgroup. Brenner et al. (10) found 83 and 92% DNA homology between Erwinia carotovora subsp. atroseptica and Erwinia carotovora subsp. carotovora strains.
In subphenon 1E seven isolates from witloof-chicory in Belgium and France cluster together. Samson et al. (57) identified the French isolates (Table 1) as atypical Erwinia carotovora subsp. atroseptica. Subphenon 1E can readily be differentiated from all of the other subphena within phenon 1 by acid formation from D-arabitol (Table 2) .
Four named Erwinia carotovora subsp. atroseptica isolates cluster outside subphenon 1A; these isolates are strains NCPPB 1449 (phenon 3), NCPPB 274 (phenon 2), NCPPB 979 (phenon 2), and CUETM 79-138 (phenon 2).
The Erwinia carotovora subsp. carotovora strains are found in subphena 1A (two strains), lB, lC, and 1D and phenon 2, as mentioned above. They cause soft rot diseases in a wide range of plants.
The three Erwinia carotovora subsp. carotovora strains in subphenon l B are strains NCPPB 2381 and SUNC 2B, which are identical strains received from different donors, and strain NCPPB 2042, which is supposedly identical to strain CUETM 77-40 (subphenon 1C) since both are subcultures from strain ATCC 495.
Subphenon 1C consists of 52 Erwinia carotovoru subsp. carotovora strains from diverse geographic areas and hosts and includes type strain NCPPB 312. This subphenon is phenotypically homogeneous, having only four variable characters (Table 2) . Erwinia chrysanthemi NCPPB 2302 is obviously misnamed.
The two Erwinia carotovora subsp. carotovora potato isolates of subphenon 1D can hardly be differentiated from strains in subphenon 1A (Table 2 ) by the phenotypic features tested in this study. The clustering of these isolates into different subphena is a result of differences in the rates of acid formation from the substrates. Subphenon 1D strains form acid more readily than subphenon 1A strains.
Strains in our subphena lB, lC, and 1D clustered in the study of Dye (25) 
Phenon 2 contains five Erwinia carotovora strains, including three Delphinium isolates. These organisms react more slowly than the phenon 1 strains but can hardly be differentiated from them (Table 2) . Phenon 2 strain NCPPB 979 showed 96% DNA homology with phenon 1 strain ATCC 495
Phenon 3 includes all six Erwinia carotovora subsp. betavasculorum strains, which cause vascular necrosis in sugar beet. These isolates can be differentiated from other Erwinia carotovoru (sub)phena (Table 2) by their lack of citrate utilization and acid production from melibiose. A separate taxonomic position for these organisms was proposed by Thomson (62) distinguished two biotypes among Erwinia carotovora sugar beet isolates originating from different geographic areas. It should be noted that we studied isolates from only one of these biotypes, including strain NCPPB 2795T.
It is clear that a significant biochemical diversity exists among Erwinia carotovora strains. Of the three subspecies recognized in Erwinia carotovora, only Erwinia carotovora subsp. betavasculorum (phenon 3) constitutes a clearly separate entity. The scattering of the other Erwinia carotovora strains over subphena lA, lB, lC, l R , and 1E and phenon 2 is due only to some differential tests and to differences in rate of acid production in API SOCHE galleries. It is obvious that phena 1 and 2 are genetically and phenotypically so closely related that they constitute one species. Most named Erwinia carotovora subsp. atroseptica strains cluster together in subphenon lA, but are very similar to the other strains in phena 1 and 2. Our study indicates that the division of Erwinia carotovora into three subspecies does not reflect the actual diversity within this species and that the three subspecies are not taxonomically equivalent. If one keeps Erwinia carotovora subsp. atroseptica and Erwinia carotovora subsp. carotovora as separate taxa, it is logical to confer the same taxonomic rank (i.e., subspecies) on subphena l B , lD, and 1E and phenon 2. In this case the exact taxonomic rank of the Erwinia (= CUETM 77-40) (10). . Erwinia chrysanthemi causes soft rot diseases in a wide variety of plant species in (sub)tropical environments; it exhibits 32 to 42% DNA homology with Erwinia carotovora (9, 10) and can be differentiated from the latter species on the basis of indole production (Table 2) . Within the Enterobacteriaceae, Erwinia chrysanthemi is the only species lacking the enterobacterial common antigen (42), stressing its separate position within this family.
In the past, several authors have proposed subdivision of Erwinia chrysanthemi into four DNA homology groups (9), six phenotypic groups (17, 20) , or five serogroups (55, 56) . We could differentiate only two subphena. Subphenon 4A is homogeneous and contains mostly Dieffenbachia isolates, which differ from subphenon 4B strains in their production of acid from melibiose, raffinose and gentiobiose (Table 2) . According to Dickey (17), Brenner et al. (9), and Samson and Nassan-Agha (56), the Dieffenbachia isolates constitute a well-defined group within Erwinia chrysanthemi corresponding to phenogroup I, DNA hybridization group 2, and biovar 11, respectively. Dickey (18) demonstrated the host plant specificity of these isolates and proposed the name Erwinia chrysanthemi pv. dieflenbachia for them.
Subphenon 4B contains 60 isolates of very diverse origin, including 18 corn stalk pathogens (Table 1 ). The corn stalk pathogens formed phenogroup IV in the study of Dickey (17) . The high level of mutual genetic relatedness of these organisms was established by Brenner et al. (9), who found levels of DNA homology of more than 79% between them and placed them in one DNA homology group, group 3. Subphenon 4B also contains strains from phenogroups 11, 111, and V of Dickey (17) .
The species Erwinia chrysanthemi seems taxonomically heterogeneous, but subdivision of this taxon remains unclear. In our study only subphenon 4A, which contained Dieffenbachia isolates, clearly constituted an infraspecific taxon.
Phenon 5 consists of six Erwinia paradisiaca strains (including strain NCPPB 2511*), which were classified as Erwinia chrysanthemi pv. paradisiaca by Dickey and Victoria (20) and Dye et al. (26) . These strains cause soft rot of the pseudostem of Musa paradisiaca. In our previous analysis (45) the type strain of Erwinia paradisiaca, strain NCPPB 2511, belonged in the Erwinia chrysanthemi cluster. Phenotypically, Erwinia paradisiaca can be differentiated from Erwinia chrysanthemi by at least the following three features: acid production from D-mannitol (API 20E), Dgluconate, and 5-keto-~-ghconate (Table 2 ). These strains also consitute a separate serogroup (19, 56) . From our results the synonymy of Erwinia paradisiaca and Erwinia chrysanthemi as presumed by Lelliott and Dickey (41) becomes questionable. The level of genetic relatedness between Erwinia paradisiaca and Erwinia chrysanthemi is unknown, thus hindering any further conclusions about the taxonomic position of Erwinia paradisiaca.
Phenon 7 is heterogeneous and is composed of three subphena. Subphenon 7A comprises seven Erwinia cypripedii strains together with Enterobacter agglomerans CCUG 11257 and corresponds to subphenon H1 in our previous paper (45) . Strain CCUG 11257 is identical to ATCC 27986, which was identified in the American Type Culture Collection catalog (1) as Erwinia cypripedii. Strains of Erwinia cypripedii cause a brown rot on Cypripedium orchids and were therefore considered soft rot erwinias and members of the former carotovora group (22) , although they are not pectinolytic. When the Euclidean distance coefficient is used, the Erwinia cypripedii strains form a separate phenon. Brenner et al. (10) assigned Erwinia cypripedii to a distinct DNA homology group. Brenner et al. (6) found levels of DNA homology ranging from 41 to 47% between Erwinia cypripedii and hybridization groups I1 through VI from the "Erwinia herbicola-Enterobacter agglomerans complex," whereas the levels of homology with all other erwinias were significantly lower (10) . Subphena 7B and 7C contain yellow-pigmented Enterobacter agglomerans and Erwinia herbicola strains, respectively. The phenotypic similarity between subphena 7A and 7B (Table 2) is not reflected in the DNA homology values found by Brenner et al. (6) . The type strain of Erwinia cypripedii, strain NCPPB 3004, displayed only 41% DNA relatedness to Enterobacter agglomerans CDC 3482-71, which belongs to our subphenon 7B. This is comparable to the level of DNA relatedness between strain NCPPB 3004T and Enterobacter agglomerans strains CDC 3123-71 (phenon 9), CDC 6070-69 (phenon 12), and CDC 1741-70 (phenon 30) (6). From these findings we conclude that Erwinia cypripedii is a separate species which shows phenotypic resemblance to some named Erwinia herbicola and Enterobacter agglomerans strains.
The heterogeneity of the species Erwinia herbicola and Enterobacter agglomerans has been stressed by several authors (6, 30, 44, 45, 47, 53, 54) . The term "Erwinia herbicola-Enterobacter agglomerans complex" refers to the species previously included in the herbicola group of the genus Erwinia (Erwinia herbicola, Erwinia ananas, Erwinia uredovora, Erwinia stewartii, and Erwinia milletiae), Enterobacter agglomerans, and Escherichia adecarboxylata (6). In our analysis strains of Erwinia herbicola and Enterobacter agglomerans are scattered over 23 different phena or subphena; they intermingle in 10 of these phena (phena 8 , 9 , 10,12,15,17,18,21,23, and 26), whereas (sub)phena 6,7C, and 11 contain only Erwinia herbicola strains, and only Enterobacter agglomerans strains occur in (sub)phena 7B, 16, 27, and 30. Almost all strains of the large phenon 8 are yellow pigmented and were isolated from such different habitats as plants and clinical material (Table 1) . Phenon 8 includes type strains Erwinia herbicola NCPPB 2971, Enterobacter agglomerans NCTC 9381, and Erwinia milletiae NCPPB 2519 (the cause of galls on Wisteriajoribunda) and also contains all of the strains from phena F1 and F2 of Mergaert et al. (45) . It corresponds to phenon H1 of Slade and Tiffin (60) and to group B4 of Gavini et al. (30) . Within phenon 8 at least six protein electrophoretic types can be distinguished; the type strains display almost identical protein patterns (43) . The three species names are clearly synonyms, as already stated (27, 40, 41, 43, 45) . We deliberately refrain from any nomenclatural change until the genetic relationships within the ' ' Erwinia herbicola-Enterobacter agglomerans complex" are resolved. We do consider phenon 8 as representative of Erwinia herbicola (synonyms, Enterobacter agglomerans and Erwinia milletiae). Phenon 8 might correspond to DNA hybridization group XI11 of Brenner et al. (6), as it contains strain NCPPB 955 (= ICPB EM102). In our hands, the reference strain of this hybridization group (i.e., Enterobacter agglomerans CDC 1645-71) was phenotypically very different from strain NCPPB 955 and remained unclustered in both analyses (Table 1 and Fig. 1 ). Phena 7B, 7C, 10, and 18 are restricted to yellowpigmented Erwinia herbicola or Enterobacter agglomerans strains. Subphenon 7C contains three Erwinia herbicola strains, which were originally misnamed ''Agrobacterium gypsophilae" (14), and strain PeH220, an isolate from Psychotria seed that was identified as Erwinia herbicola by De Vos et al. (16) . Subphenon 7B contains clinical isolates, whereas phena 10 and 18 also contain environmental isolates ( Table 1) .
Phena 9, 16, and 21 consist of yellow-pigmented and nonpigmented Erwinia herbicola strains or Enterobacter agglomerans strains or both.
Phena 6,7B, 7C, 9,10,11,16,18,21,27, and 30 are clearly distinct from phenon 8 and from each other, as well as from the reference and type strains of all of the other species included in this study ( Table 2) , and apparently constitute new taxa or belong to species not included in the present study. According to the API 20E analytical profile index, the phenotypic profiles of most of the strains belonging to these phena were typical for Enterobacter agglomerans. The vague description of Enterobacter agglomerans (27) allows assignment of diverse organisms to this species, based almost solely on the absence of arginine dihydrolase and decarboxylases for ornithine and lysine. The current description of Erwinia herbicola (41) is more restrictive and agrees with the data for our phenon 8 (Erwinia herbicola, Enterobacter agglomerans, Erwinia milletiae). Contradictory results, perhaps due to different testing procedures, were recorded for acid production from dulcitol by Erwinia herbicola; this test was recorded as positive by Lelliott and Dickey (41) but as negative by Lelliott (40), by Dye (23), and by us. For a more detailed comparison of previously published descriptions of Erwinia species see reference (60).
Phena 7B, 9, 16, 18, and 30 might correspond to DNA hybridization groups V, 11, XII, IX, and IV of Brenner et al. (6), respectively, as each phenon contains the reference strain from its respective hybridization group. All of these reference strains showed low levels of DNA relatedness with species belonging to the genera Erwinia, Enterobacter, Escherichia, Salmonella, Shigella, Klebsiella, Citrobacter, Serratia, Hafnia, Yersinia, Edwardsiella, Morganella, Providencia, and Proteus (6) and cannot be assigned to one of these taxa. More DNA-DNA hybridization and phenotypic data are needed in order to determine the exact taxonomic postions of (sub)phena 6, 7B, 7C, 9, 10, 11, 16, 18, 21, 27, and 30.
The remaining 44 strains received as Erwinia herbicola or Enterobacter agglomerans were either one-strain clusters (10 strains) or misnamed, as they fell into the phena containing the type strains or other reference strains of Erwinia cypripedii (phenon 7A), Erwinia ananas and Erwinia uredovora (phena 12 and 13 Gavini et al. (30) , although in the dendrogam of these authors the van Vuuren strains and Rahnella aquatifis grouped separately. The four misnamed Enterobacter agglomerans strains are representative of a larger group of brewery isolates, which were studied by using gel electrophoresis of proteins and gas chromatography of volatile metabolites and were identified by using the API 20E system (69). These organisms are clearly misnamed and should be reclassified as Rahnella aquatilis.
The type strains of Enterobacter amnigenus and Enterobacter intermedium form phenon 19. These organisms differ from each other in the following six features: acid production from sorbitol, glycerol, dulcitol, a-methyl-D-glucoside, tagatose, and 5-keto-~-gluconate. These species were first described by Izard et al. (35, 37) , who found a level of DNA relatedness between the type strains of 42%.
All of the strains of Enterobacter sakazakii, including type strain CCUG 14558, and six named Enterobacter agglomerans strains constitute phenon 20. The phenotypic similarity of most of these strains was described by Gavini et al. (30) . The phenon 20 Enterobacter agglomerans strains are misnamed and belong to Enterobacter sakazakii. The latter species consists of yellow-pigmented strains that were previously classified as Enterobacter cloacae (28) and occur in the environment, foods, and clinical specimens.
The 13 named Erwinia rhapontici strains, which cause crown rot of rhubarb or pink grain of wheat, are distributed over phena 22, 23, and 24. Erwinia carotovora subsp. carotovora PDDCC 1474 clusters in phenon 23. The protein gel electropherogram of this strain is very similar to the electropherograms of other phenon 23 strains (Verdonck, unpublished data). Strain PDDCC 1474 (= Dye EG32) clustered in the numerical analyses of Dye (25) together with other atypical Erwinia carotovora strains, which had unclear relationships to Erwinia cypripedii, Erwinia dissolvens, and Erwinia nimipressuralis strains.
The previously reported (45) segregation of Rheum and Triticum isolates into phena 22 and 23, respectively, was confirmed, but we found only two features (acid formation from turanose and melezitose) which differentiate these organisms. Phenon 24 contains only two named Erwinia rhapontici strains together with four Erwinia herbicola strains and one Enterobacter agglomerans strain. Phena 22, 23, and 24 are more similar to each other than to the other phena in our study (Fig. 1) Table 2) .
The following six species of the amylovora group (21) are recovered as separate phena or subphena Erwinia nigrifluens (phenon 25), Erwinia amylovora (subphenon 28A), Erwinia rubrifaciens (subphenon 28C), Erwinia mallotivora (subphenon 28B), Erwinia quercina (subphenon 32A), and Erwinia salicis (subphenon 32B). Each (sub)phenon contains the respective type strain. A similar result was obtained in our previous analysis based on API 20E and enzymic API systems (45) and in DNA homology studies (2, 8, 29, 47).
The six Erwinia nigrifruens strains, which cause bark necrosis of the Persian walnut, form the homogeneous taxon phenon 25 and are remote from the other species of the former amylovora group. They differ from the latter taxon in acid production from D-arabitol, meso-inositol, melibiose, and L-rhamnose.
Sixteen Erwinia amylovora strains, the fireblight agent, from different geographic areas and host plants, form the tight subphenon 28A. Probably the same race invaded different countries (13). Only strain HIM 616-4, which was isolated from Sorbus aria, did not belong to subphenon 28A and differed from the other Erwinia amylovora strains by acid production from meso-erythritol. Nevertheless, this strain could not be differentiated by its protein electropherogram from the other Erwinia amylovora strains (68). Erwinia amylovora NCPPB 1859, a Rubus isolate, also clearly belongs in Erwinia amylovora subphenon 28A. Rubus isolates infect only Rubus hosts and no other members of the Rosaceae and are therefore considered as forma specialis or subspecies of Erwinia amylovora (51, 60, 64).
Erwinia mallotivora strains, which cause leaf spot to Mallotus japonicus, were not included in the study of Dye (25). These organisms form subphenon 28B and are phenotypically closely related to Erwinia amylovora. This confirms the results obtained by Goto (31) and Mergaert et al.
(45).
Erwinia rubrifaciens (subphenon 28C), which causes phloem necrosis of Persian walnut, was further removed from Erwinia amylovora in the study of Dye (25) than in our study.
Only type strain NCPPB 2452 or Erwinia tracheiphila (which causes wilts in cucumber) was included in our study; this organism belongs to phenon 28 and did not cluster in one of the subphena.
The four Erwinia quercina strains, which cause drippy nut disease of oak, constitute subphenon 32A and differ from Erwinia salicis (subphenon 32B) by citrate utilization and in the API 5OCHE system by acid production from melibiose and meso-inositol. In our previous paper (45) Erwinia quercina was very different from Erwinia salicis and all other Erwinia species studied in the enzymic galleries.
Subphenon 32B is composed exclusively of 18 Erwinia salicis strains (which cause the watermark disease of willows) and originated from the Netherlands and the United Kingdom. We were not able to confirm the differentiation between British and Dutch Erwinia salicis isolates described by de Kam (12) based on acid production from D-galactose and raffinose and yellow pigment formation. Erwinia salicis NCPPB 2530 and NCPPB 2532 fall outside subphenon 32B and display API 20E profile numbers different from those of the majority of Erwinia salicis strains (52) .
In all of the DNA homology studies conducted (2, 8, 29, 47), Erwinia rubrifaciens, Erwinia nigrijluens, and Erwinia salicis have been clearly related; this was confirmed in the phenotypic analysis by Azad and Kado (2) but not by Dye (25) , by Mergaert et al. (49, or in the present work. Our data do not support the proposal to consider Erwinia rubrifaciens and Erwinia quercina pathovars of Erwinia quercina (25, 73) .
Phenon 31 comprises three Erwinia carnegieana strains (strains NCPPB 671, NCPPB 672, and PDDCC 1382). These strains cause a rot on the cactus Carnegiea. Strain NCPPB 439T remains unclustered in our analysis. According to Brenner et al. (7, 10) there are two series of strains named Erwinia carnegieana. One of these series is nonpectinolytic and is probably a misnamed Klebsiella pneumoniae. Strain MCPPB 439T is identical to strain ATCC 33259T, which is listed in the American Type Culture Collection catalog (1) Our results, based on 72 tests, do not allow conclusions concerning the major taxonomic problems of Erwinia at the supraspecific level, such as splitting the genus (e.g., into Erwinia and Pectobacterium) or the reallocation of several species to other genera or species of the Enterabacteriaceae. Nevertheless, the results of the present study should contribute to improved phenotypic delineation and definition of the species in the genus Erwinia.
